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PORATION OF PENNSYLVANIA.

EOTURE DF GLASS ABRTICLES.

Letters Patent.  Patented May 24, 1810,

Serial No. 404,931,

wherein the glass articles are drawn from
the-deep body of molten metal in the tank
itself, such heated body, by reason of iis
great mass and internal high temperature,
substantially maintains itself in the proper
condition, auxiliary heating devices being
preferably employed locally above the sur-
face of the glass, for the purpose of assist-
ing in the regulation of the temperature of
the immediate surface at any point, as may
be found desirable.

In the accompanying drawings have
illustrated a glass-melting furnace or tank
suitable for the practice of the inventioi.
Figure 1 is an irregular horizontal section
of a portion of such a furnace on the line
I—I, Fig. 2; Figure 2 is a transverse vertj-
cal section on the line TI—IT, Fig. 1; Figure
3 is a longitudinal vertical section on the
line TIT—11I, Fig. 1, showing sundry of the
parts'in one position, and Figure 4 is a simi-
iar section on the line IV—IV, Fig. 1, show-
ing the parts in another position; Figure §
is a plan view showing a medification, and
Figures 6 and 7 are secticnal views on the
line Vi—VI of Fig. 5, showing the parts in
different positions; Figure 8 is a view simi-
lar to Fig. 6 showing a further modification.

The body of glass 1n the usual melting-end
2 of the large furnace or tank 1, is melted
and. maintained in molten condition by heat
generated and applied in any suitable weay,
as for instance, by the well-known system of
flues and regenerators for gas and air -ar-
ranged in the customary manner at the op-
posite sides of the furnace, not shown. At
the front of the melting-end the roof of
the furnace is cut away, and the wall 3 ex-
tends downwardly preferably below the suy-
face of the glass, being supported upon pd-
estals 4, with intervening arches 5, forming
a series of wide openings 6 in the wall 3 be-
low the surface 0? the glass, through which
the molten metal freely flows into the draw-
ing-end 7, which preferahly extends entirely
across the front of the furnace.

Pedestals 8 ave preferably arranged on op-
posite sides of the drawing end 7 in pairs in
Tine with the pedestals 4, between which are
hailt e transverse arches 8 below the level of
the glass, forming a series of wide openings
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10 at intervals along the drawing-end. Thin-

- ner walls 11 are built upon the arches 9 and
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project above the surface of the glass, thus
dividing the upper portion cf the drawing-
end into a series of surface compartments,
while the body below, by means of the wide
openings 10, forms a unitary reservoir open

from end to end; which has free communica-

tion with the melting-end 2 of the furnace
through the wide openings 6. The numeral
12 indicates the front wall of the furpace.
Along the outer wall 12 1 preferably ar-
range small heating-chambers 13 above the
surface of the glass in each compartment.

‘The side-walls 14 of these local heating-

chambers are supported upon the outer row
of pedestals 8, and their inner walls 15 form
curtains extending down near to, but pref-
erably not below, the surface of the glass.
The walls 15 may however, if desived, be
made to project below the surfdte of the
glass. Burners 16 for the introduction of
gaseous fuel ure arranged in any desired
nuwber and location in the walls of the heat-
ing-chambers.

By means of the heating-chambers 13 1
am enabled to accurately regulate the tem-
perature of the immucdiute surface of the
glass, since the burners 16, or any of them,
may be turned ofl or on, or adjusted, at will.

{ have found the use of these local heat-
ing-chambers to be of particular advantage
along the outside wall 12, where there s
some tendency of the glass to chill, and for
this reason I also preferably place similar
chambers 17 on the walls 18 of the drawing-
end, (only one end being shown in the draw-
ings). .

1 have also shown in the drawings a series
of like heating-chambers 19 arranged along
the inner line of the compartments over the
surface of the glass~above the respective
openings 6. L

These local heating-chambers may how-
ever be arranged at any desired point or
points, or in some cases way be omitted alto-
gether, since T have intended to illustrate in
the drawings merely an arrangement which
has been found to give very satisfactory
results. ‘

In the surface of the glass in the ceuter
of each compartment I place a ring 20 of
refractory material, which projects slightly
above the surface of the glass. This ring
may be made to float, but I prefer to make
it of such weight that its opposite edges may
vest upon. ledges 21 which are preferably
made to project for that purpose from the
arches 9. :

The fings 20 are employed to segregate,
without separating, the immediate portion
of the surface of the glass from which the
articles are drawn. from the large body.of
glass in the drawing-end. The surface with-

in the ring is kept free of any floating im-

958,840

purities, and its temperature can I
acenrately regulated and controlled. The

' ring also; in conjunction with the other

i

members with which it is combined, per-
forms the important function to be herein-
after mentioned, of properly directing the
heat of the furnace upon and areund the
surface of the article being drawn, in order
to prevent a too fast or abrupt chilling of
the latter. - '
Above the exposed surface of the glass
outside of the 1ing in each compartinent is
suspended the vertically-movable top-stene
29, which is provided with a central open-

ing 23 which is preferably of » diameter

slightly greater than the outside diameter
of that portion of the ring which projects
above the surface of the glass. The top-
stone 22 is suspended by any suitable means,
as by chains 24 attached to eye-bolis 25 on
opposite sides of the top-stone, and coen-
nected to any suitable means for alternately
raising the top-stone to the pesition shewn
in Figure 3, and lowering it to the position
shown in Figure 4, slightly above the sur-
face of the glass. A cover 28 is provided
for the opening in the top-stone when (he
latter is in its elevated position. When in
elevated position the top-stone and cover
serve to reflect the heat of the body of the
¢la~s, and that from the local heatinig-cham-
bers, directly upon the surfuace of the glass
within the ring, so as to bring it to the de-
sired uniform temperature. When the top-
stone is lowered and the cover removed, the
surface of the glass within the ring is ex-
posed to the unimpeded cooling action of
the atmosphere, and is thereby sbghtly
chilled to the condition best adapted for the
fernation of the article to be drawn. Dur-
ing the drawing of the article, see Figure 4,
the top-stone and the ring, acting in con-
junction, serve to dirvect the heat of the fur-
nace upwardly around the article. This has
been found to be very beneficial, since other-
wize the article will often chill toe quickly
or abruptly, and break; while by subjecting
the article to the heat permitted to escape
frow the furnace, it is allowed to cool more
eradually and is somewhat annealed during

the drawing operation.

In Figure 4 I have shown the lower por-
tion of a cylinder being drawn from the
olags within the ring, it being understood
that any suitable drawing mechanism may
be employed, the drawing being performed
bv the usual or any desired form of bait,
and air or other fluid supplied to the arti-
cle through the bait or in any other suitable
way. In drawing articles of other form.
such as a sheet, the opening in the top-stone
and the-ring will be modified accordingly.

In Figures 5, 6 and 7 T have illustrated
what: may be one of a series of separate.
drawing-chambers arranged along the wall
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of the melting-end in any desirve
and in open commummtmr with the body
of the melten glass in the meltmg- nd, tbe
form and arrangement of the pdus uemg
o’rh/\r\\'isv substantially the same as has been
already deseribed.

Figure 8 is a view shnilar to ’i‘icm% 6
lustrating o further modifieation, in “which
the burners in the inner local heating-cham-

d manner,

ber or chambers 19 ave dispensed with, and |

an-opening or openings cut through the wall
3 of the melting-end, so that the heat from

the melting-end may be uvsed instead of the
Lurners.  Means, sich as the vertically slid-
ing valve or damper :2‘: are provided for

Jo\' 1o the opening 97 when the top-stone
is lowere «, 50 as to cut off 'the supply of
lieat from the mdimo end during the drav-
ing operation. Or the damper 28 may be
omitted, and the edge of the top -stone, {pro-
vided with the npwardly projecting pmio 29
it nec'oss:u) ), will gerve the same end.

Since the present invention resides in the
method of manafactare hereinafter set forth
in the claims, other modifications in the fur-
nace strocture and apparatus may be made
without departare from the scope thereof,

and it may also be practiced in the employ-

ment of other and different forms of fur-
nace and apparatus. The farnace herein

shown and deseribed is made the subject of
a separate application for Letters Patent.

In ov(l(‘r to altain the best vesults the

molten glass in the furnace should be main-
tained aba substantially constant depth and
surface level.

In the practice of the invention in connee-
tion with the furnace shown and deseribed,
the top-stone being in the elevated posmou
shown in Figure 3, and its central opening
closed by the cover, the surface of the glass
which is seeregated within the ring is heat-
ed uniformly to the desired temperature by
the internal heat of the body of glass itself,
aind the heat rveilected downwardly from the
loi'rsionp and cover

The top-stone is then lowered to the posi-
tion <hown in Figure 4 and the cover ve-
moved, aud the sarface of the glass within
the ring is thus exposed to the nnimpeded
cooling netion of the atmosphere. The sur-
face of the glass is wab\ chilled sufli-
ciently to form a Hlm or skin of the tem-
‘)u,:imv which, as 15 well known, is best
(:(’hp ed o the formation of the article to
he drawn,

Reuvwhile the bait Imw been iu\\mm. and
the surface of the glass being now in proper
(‘mn'lifnn.ﬂ and in J(Hl(‘lhlf_{ gement with

he bait, the avticle is dravn upwardl;
the wl'ws within the ving 1 che well-imown
INNer.

‘ﬁ."!xm‘v single articlen are Deinyg drawn,
when the desired length has been veached,
the ,3 ywer end of the article ts severed from

: (lmm 1‘111

&%
D

the bath in any desired way, a number of
which are now well known. To this end I
prefer to discontinue the drawing and eie—
vate the top-stone, when the lower end of
the avticle will be qmcldy nielted away.
The article is then removed, the cover re-

])anu over the ouonmo in the top-stone,

and the surface of the glass within the ring
rehieated as before.

Tn the srrangement shown in Figuies 1
and 2 a number of articles may be drawn
simultaneously, or they may be drawn from
the ‘nmpz‘.rmlen s of the drawing-end in any
desired order or sequence.

I ¢laim as my invention:

1. The method of manufacture of glass
articles by drawing from a deep body of
wolten glass, ¥ which consists in segregating
a portion of the surface of the nla% without
deluching it from the body bene ath, heating

gaid svoreuatud porr*on to a temperature
ahove that required for drawing, cooling
said soorea.lmd portion by exposure to the
atmosphiere 10 a proper temperature for
dm\f\'ing. and then drawing the article up-
wardly therefrom.

2, The method of manufacture of glass
articles by drawing from a deep bodv of
molten glass, which consists in segr enﬂlno
a portion of the surface of the glass without
detaching it from the body benedta heating
said seﬂreuated portion to a tempemturc
above that required for drawing, then cool-
ing it to the desired consistency for drawing,
and then drawing the article upwardly
therefrom.

3. The method of manufacture of glass
axt h,l(?h by drawing from a deep body of
wolten glass, which consists in segregating
a portion of the surface of the glass without
detaching it from the body beneath, draw-
ing a succession of articles from said segre-
gnted portion, first reheating to o tempera-
fure above that required for drawing and
then cooling said sepregated portum to a
proper le)(‘ldhd{, for drawmo by expo-
sure to the atmosphere after the dm*mng of

each article, and m: xmmunng the body of
wolten glass at a substantially constant
depth Hn.'oughout tho operation.

4. The method of manufacture of glass
articles by drawing from a deep body of
molten glass, which cousists in segregating
2 pm-tion of the surface of the glass without
detaching it from the body bene%ﬂl drasw-
ing a glass article upwardly from said seg-
regated portion, and directing the heat of

the glass outside of said segregated portion

apy
Wil

npw:nd]v into contact with the article dur-
| ing the drawing operation.

5. The method of manufactuve of glass
articies by drawing from a deep body of
molten glakw. which consists in segregating
& portion of the surface of the ghos without
- it from the body beneath, apply-
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he surface o he bodj of glass,
;'**Ma*ed ponmn of the suz-
i mnﬁammu the glass ont-
segregated porm}u in highly
ion, drm’izw a. glass article
n sald segregated noztio’n, and
heat si,ahed to the glass uuc-
segregated portion 1“)Wu2‘ iy

T

into contact with the avticle durmtr the
drawing operation.
3ﬂ tes*tmaony whereof, I have hereunto

ot my band.

HARRY G. SLINGLUFF,
TWitnesses: i
Crarins BARNETT,
 TrRancis J. TOMASSON.
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